. TEM image of CNC nanoparticles. The curves of viscosity as a function of shear stress are presented in Figure S4 . The individual PAA and PEO solutions demonstrate pseudoplastic behavior, which is typical for concentrated or semidiluted entangled polymer solutions. The viscosity of PAA-PEO solution of the same concentration was significantly higher than that of the solutions of pure components. The enhancement factor, i.e., the ratio of the effective viscosity of PAA-PEO solution to the viscosity S-4 predicted by logarithmic additive rule, was as high as 35, which confirms the formation of intermolecular complex due to strong H-bonding between PAA and PEO.
[29] Both pure polymers, PAA and PEO, interact with CNCs. The viscosity of corresponding suspensions was higher than those predicted by the Krieger-Dougherty model, and a much stronger interaction between PAA and CNCs was detected. A drastic, 70-fold, viscosity enhancement factor was obtained when comparing viscosity of the final ternary PAA-PEO-CNC system and viscosities of the stock PAA-CNC and PEO-CNC suspensions. We assume mixing of the suspensions to result in the formation of structures consisting of an interpolymer, PAA-PEO, complex bridging CNCs particles.
The IPC-CNC suspensions with increasing CNC concentration were characterized by polarized optical microscopy (POM) ( Figure Note that stiff Film-65 shows good cohesive properties as well. Figure S10 displayed the film was cut into three pieces (II), after which they were bonded together again (III) by overlapping the cut pieces and exposure to acidic vapor (pH 2.5). After water evaporation, the adhesion can be simply tested by holding a weight without break (IV).
Adhesion strength testing was performed according to modified ASTM D3164-03. Two films, each 20 mm × 2 mm with chiral nematic and nematic ordering were glued (commercial, methyl acetate adhesive) onto metal substrates ( Figure S11 ). After exposure to acidic vapor, the films were subsequently clamped with an overlap area of 5 mm × 2 mm and stored for 12 h. Thereafter, the specimens were dried under vacuum for 3 h. Lap-shear tests were performed in strain control mode with 8 % min -1 strain rate using DMA (Q800, TA Instruments, New Castle, DE, USA). Force and displacement were measured and divided by the total overlap area to obtain the shear stress. Figure S11 . Schematic of the sample configuration used in a lap-shear tests. When incident light first passed through the nematic side of Janus films, a peak with a wavenumber of 240 nm was clearly observed. In contrary, no peak was observed when the light passed first through the chiral nematic side. Thus, indicating the peak corresponding to the D-glucose molecular chirality was inhibited by the chiral nematic layer. incident, linearly polarized light, that is parallel to the 0° direction. While the IPC matrix does not induce any rotation of the polarization, in the Film-65 a rotation of the polarization direction up to 65° was measured at 500 nm.
